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3-AMINO-3-ARYLPROPAN-1-OL- 
COMPOUNDS, THEIR PREPARATION AND 

USE 

FIELD OF THE INVENTION 

The invention relates to 3-amino-3-arylpropan-l-ol 
derivatives corresponding to the formula formula I 
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wherein 

R , R 2 each independently of one another denote Q 6 - 
alkyl, or R 1 and R 2 together form a (CH^ ring, 
which can also be benzo-fused or phenyl-substituted, 

R 3 denotes H or methyl, 

R 4 , R s each independently of one another denote C 2 . 6 - 
al ky*> C 3 _ 6 -cycloalkyl, phenyl, benzyl or phenethyl, or 
R and R 5 together form a (CH 2 ), . or 
CH 2 CH 2 0CH 2 CH 2 ring, 

A denotes an aryl radical, which optionally may contain 
heteroatoms in the ring system and/or may be 
substituted, 

X denotes a substituted benzyl of the formula XI 
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w „ iuju uwij'^imjiii^ diaicd ui pain, inis 

being understood as meaning successful and satisfactory 
pain treatment for the patient, is documented in the large 
number of scientific works which have recently appeared in 
the field of applied analgesia and fundamental research into 
nociception. 

Conventional opioids, such as e.g. morphine, have a good 
action in the treatment of severe to very severe pain. 
However, their use is limited due to the known side effects, 
e.g. respiratory depression, vomiting, sedation, constipation' 
addiction, dependency and development of tolerance. They 
can therefore be administered over a relatively long period 
of time or in relatively high dosages only with particular 
safety precautions, such as e.g. specific prescription instruc- 
tions (Goodman, Gilman, The Pharmacological Basis of 
Therapeutics, Pergamon Press, New York 1990). 
Furthermore, they are not very effective for some states of 
pain, in particular neuropathic pain. 

SUMMARY OF THE INVENTION 
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or a substituted benzoyl of the formula XII 



XII 




The object of the invention was to provide a new struc- 
tural class of analgesically active substances which are 
suitable for treatment of pain. 

A further object was to discover active compounds which 
are also suitable for use as a local anaesthetic and/or 
antiarrhythmic and/or antiemetic and/or nootropic 
(neurotropic) and/or for treatment or therapy of cardiovas- 
30 cular diseases and/or urinary incontinence and/or diarrhea 
and/or pruritus and/or alcohol, drug or medicament depen- 
dency and/or inflammations. 

It has been found that the class of compounds correspond- 
ing to formula I is distinguished by a pronounced analgesic 
action. The compounds of the general formula I furthermore 
show a clear affinity for bonding site 2 of the sodium channel 
(BTX bonding) and for the benzothiazepine bonding site of 
the L-type calcium channel (diltiazem bonding). As a result, 
the class of compounds of formula I is also suitable for use 
as (i.e., for the preparation of a medicament for) a local 
anaesthetic and/or antiarrhythmic and/or antiemetic and/or 
nootropic (neurotropic) and/or for treatment/therapy of car- 
diovascular diseases and/or urinary incontinence and/or 
diarrhea and/or pruritus and/or alcohol and/or drug or medi- 
cament dependency and/or inflammations. 

The invention therefore relates to 3-amino-3-arylpropan- 
l-ol derivatives corresponding to the formula I and diaste- 
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wherein 
R 12 to R 14 
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T.f 
11, 



• R in each independently of one another denote 
F, CI, Br, CHF 2 , CF 3 , OR 11 , SR 11 , OCF 3 , 
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S0 2 CH 3 , S0 2 CF 3 , C^-alkyl, phenyl, CN, COOR 11 

or N0 2 , where 
R u denotes H, C^-alkyl, phenyl, benzyl or phenethyl, 
and diastereomers or enantiomers thereof, in the form of 
their bases or salts of physiologically tolerated acids, and 
their preparation and use as medicaments. 

BACKGROUND OF THE INVENTION 

The treatment of chronic and non-chronic states of pain is 
of great importance in medicine since pain is clinically one 
of the basic symptoms. There is currently a worldwide 
demand for additional pain treatment which is not exclu- 65 
sively opioid but has a good efficacy. The urgent need for 
action in respect of patient-relevant and target-oriented 
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reomers nr p.nanh'nmp.rc tJ-ipr^r>f in iU** t^. 
salts of physiologically acceptable acids. 

Preferred compounds are: 

compounds of formula 1 in which R 1 and R 2 together form 
a (CH^^-ring, which can also be benzo-fused or 
phenyl-substituted, and R 3 to R 5 , A and X have the 
meanings according to the definition of the general 
formula I, or 

compounds of formula I in which R 1 and R 2 together form 
a (CH^ ring, which may also be benzo-fused or 
phenyl-substituted, and R 3 to R 5 , A and X have the 
meanings according to the definition of the general 
formula I, or 

compounds of formula I in which R 3 represents hydrogen 
and R\ R 2 , R 4 , R 5 , A and X have the meanings 
according to the definition of the general formula I, or 

compounds of formula I in which A denotes a substituted 
phenyl of formula XIII 
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U^^-cniorooenzyioxy;cyciohexyij-(2-chlorophenyl)- 
methyl}-dimethylamine and the corresponding hydro- 
chloride; 

5 {(2-chlorophenyl)-[2-(4-methylbenzyloxy)cyclohexyl] 
methyl} -dimethylamine and the corresponding hydro- 
chloride; 

{[2-(4-fluorobenzyloxy)cyclohexyl]phenylmethyl}- 
dimethylamine and the corresponding hydrochloride. 
10 In a particular embodiment of the invention, the enanti- 
D6 ere n°io . • omers of a com P ou °d according to the invention are 

F°n ^^St^^^^^S^ empl ° yed iD 3 ratio > *• content of one 

crT^c A » i ' u 1 ' i2r , 2GH >' enantiomer in the enantiomer mixture preferably being 5 to 

S ° 2 ? F * V*^ 1 ' W CN, COOR" or N0 2 , 4 5 per cent by weight, as an active compound in a 

or 5cH m O r 5 ^ * ° CH2 ° medic « which can °P tio -Uy comprise father active 

D ii A 2 2 i," 1 ?' l 1 i , , compounds. 

K denotes Cj.g-alkyl, phenyl, benzyl or phenethyl, or r„ n,. A f a 

a substituted or unsubstituted thiophene radical or .J" *V ? ° f th ' ^ 

furan radical, and R 1 to R 5 and X have the meanings ^ ' f^T* ^^ l ' cham or braQched hydrocarbons 
according to the definition of the general formula I 20 having 1 to 6 carbon atoms - Examples include methyl, ethyl, 

or ° propyl, isopropyl, n-butyl, sec-butyl, tert-butyl, n-pentyl, 

compounds of formula I in which R 1 and R 2 together neo P entvl and n-hcxyl. 

form a (CHJ 2 _ 6 ring, which can also be benzo-fused In ^ C0Dtext of the present invention, the term "C 3 . 7 - 

or phenyl-substituted, R 3 represents hydrogen, and cycloalkyl" denotes saturated cyclic hydrocarbons or 
R 4 , R 5 , A and X have the meanings according to the 25 straight-chain or branched alkyl radicals which contain 

definition of the general formula I, or saturated cyclic hydrocarbons, having a total of 3 to 7 carbon 

compounds of formula I in which R 1 and R 2 together atoms. Examples include cyclopropyl, cyclopropylmethyl, 

form a (CH^ ring, which can also be benzo-fused methylcyclopropyl, cyclobutyl, 1-cyclopropylethyl, 

or phenyl-substituted, A represents a substituted phe- 2-cyclopropylethyl, cyclopentyl, cyclopentylmethyl, cyclo- 
nyl group of formula XIII or a substituted or unsub- 30 hexyl or cycloheptyl. 

stituted thiophene radical or furan radical, R 3 repre- In the context of the present invention, the term "aryl" 

sents hydrogen, and R 4 , R 5 and X have the meanings denotes preferably aromatic carboxylic radicals which are 

according to the definition of the general formula I, unsubstituted or optionally mono- or polysubstituted by the 

° r . c c t . . , . - , radicals R 6 to R 10 according to formula XIII and may 

C TT?E-S t a m , R ^°f hC [ 35 COntain he *™toms * the ring system. Aryl is preferably a 

form a (CH^ ring A represent a substituted phenyl substituted phenyl group of formula XIII. 

group of formula XIII or a substituted or unsubsti- i„ ih( > ^l^ A ♦ • , , 

tuted thiophene radical or furan radical, R 3 repre- T f w T ? 7 T' ^ 

sents hydrogen, and R 4 , R 5 and X have the meanings ^ P 1 f Y T 5 'u°l 6 ' mcmbGTcd unsatur " 

according to the definition of the general formula I, 40 ated heterocyclic compounds which contain one or two 

or neteroatoms, such as nitrogen, oxygen and/or sulfur, are 

compounds of formula I in which R 1 and R 2 together °P tionall y &sed with further rings, and are unsubstituted or 

form a (CH 2 ) 4 ring, A represents a substituted or m0no ' or P olvsubstitut ed with the radicals R 6 to R 10 accord- 

unsubstituted thiophene radical, R 3 represents mg t0 formula X 111 - Examples of unsaturated heterocyclic 

hydrogen, and R 4 , R 5 and X have the meanings 45 c^P 01111 ^ include furan, thiophene, pyrrole, pyridine, 

according to the definition of the general formula I, pyrimidine, quinoline, isoquinoline, phthalazine or quinazo- 

or line. 

compounds of formula I in which R 1 and R 2 together The present invention also provides processes for the 

lorm a (UH 2 ; 4 nng, A represents a substituted or preparation ot compounds 01 general formula I. To prepare 

unsubstituted fiiran radical, R 3 represents hydrogen, 50 the compounds of formula I, the Mannich bases of formula 

andR ,R and X have the meanings accordine to the II are reacted with a suitable nucleoohile such as for 

oCiinitiGu ol tiie general formula I, or exampie, an organometaiiic compound (H 3 C)Y, in which Y 

compounds of formula I in which X represents a denotes, for example, MgCl, MgBr, Mgl or li, or a reducing 

substituted benzyl radical of formula XI, and R 1 to agent, such as, for example, sodium borohydride, sodium 

R and A have the meanings according to the defi- 55 cya iioborohydride, lithium aluminium hydride, diisobutyl- 

mtion of general formula I. aluminium hydride or a complex analogue of these 

Further preferred compounds include: compounds, at temperatures of between -70° C. and +110° 

dimethyl-{[2-(2-methylbenzyloxy)cyclohexyl] C. Ethers or esters of the general formula I can be obtained 

chTo n ^ me amme ^ corres P° ndin S hydro- ^ from the corresponding alcohols by standard methods by 

0n e ' reacting the alcohols with corresponding benzyl or benzoyl 

[2-(dimethylaminophenylmethyl)cyclohexyl]4-trifluoro- halides in the presence of inorganic or organic bases. Esters 

methylbenzoate and the corresponding hydrochloride; can also be obtained by condensing the alcohols with 

[2-(dimethylaminophenylmethyl)cyclohexyl]4- carboxylic acids (R. C. Larock; Comprehensive Organic 

methoxybenzoate and the corresponding hydrochlo- Transformations; VCH Publishers; New York, Weinheim, 

ride i Cambridge 1989). 
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salt of formula IV, in which Y denotes, for example, CJ1 , 
A1C1 4 -, Br" or I". 



i r i 



H 




The reaction of a Mannich base of the formula II with a 
Grignard compound MeY, in which Y denotes MgCl, MgBr 
or Mgl, or with an organolithium compound MeLi can be 
carried out in an aliphatic ether, for example diethyl ether 
and/or tetrahydrofiiran, a hydrocarbon, for example hexane 
or toluene, or mixtures of hydrocarbons and aliphatic ethers 
at temperatures between -70° C. and +110° C. Organo- 
lithium compounds MeLi can be obtained from organohalo- 
gen compounds MeZ, in which Z denotes CI, Br or I, by 
halogen-lithium exchange by reaction with, for example, an 
n-butyllithium/hexane solution. 

In the reaction of a Mannich base of the formula II with 
an organometallic compound MeY, tertiary alcohols with the 
relative configuration of the formula la, in which the ami- 
noarylmethyl group is in the cis position relative to the 
hydroxyl group, if R 1 and R 2 form a ring system, are 
preferentially obtained, depending on the reaction condi- 
tions. In the case of open-chain systems, the analogous 
relative stereochemistry is obtained, this being specified as 
anti. The compounds of the formula la can be obtained in a 
diastereomerically pure form by separation by column chro- 
matography or by crystallization, also of their salts, for 
example the hydrochlorides. 




The reaction of a Mannich base of the formula II with a 
reducing agent can be carried out in alcohols, water, an ether, 
a hydrocarbon, a halogenohydrocarbon or mixtures of these 
solvents at temperatures of between -70° C. and +110° C. 

The reaction conditions can be chosen here such that one 
of the two possible stereoisomers lb and Ic is obtained 




■ R 



Ic 




The Mannich bases of the formula II can be obtained by 
reaction of enamines of the formula III with an imminium 
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The enamines are prepared by processes known from the 
literature from ketones of formula V and secondary amines, 
for example dimethylamine, pyrrolidine, piperidine or mor- 
pholine (Acta Chem. Scand. B 38 (1984) 49-53). The 
imminium salts are prepared by processes known from the 
literature by reaction of aminals of formula VI with acid 
chlorides, for example acetyl chloride or thionyl chloride 
(Houben-Weyl — Methoden der Organischen Chemie 
[Methods of Organic Chemistry], E21b (1995) 1925-1929). 




VI 



A 



N N 



R 5 R 5 



VII 




The imminium salts of formula IV do not have to be 
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03 isolated here, but can be produced in situ and reacted with 
enamines of formula III to give Mannich bases of formula II 
(Angew. Chem. 106 (1994) 2531-2533). Based on the 
enamine-imine tautomerism analogous to keto-enol 
tautomerism, imines of formula VII can also be employed 
instead of the enamines of formula III. Alternatively, ketones 
of formula V can also be reacted directly with imminium 
salts of formula IV 

However, Mannich bases of formula II can also be pre- 
pared directly by reaction of enamines of formula HI with an 
aromatic aldehyde of formula VIII and a secondary amine 
HNR 4 R 5 , also in the form of the corresponding hydrochlo- 
ride HNR 4 R 5 , HC1, in the presence of triethylamine, chlo- 
rotrimethylsilane and sodium iodide (Synlett (1997) 
974-976). 
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vm fumaric acid, lactic acid, citric acid, glutamic acid and/or 
aspartic acid. The salt formation is preferably carried out in 
a solvent, for example diethyl ether, diisopropyl ether, acetic 
'° 5 acid alkyl esters, acetone and/or 2-butanone. Trimethylchlo- 

rosilane in aqueous solution is moreover suitable for the 
The Mannich bases of formula II are preferably obtained preparation of the hydrochlorides, 
by the processes described above with the relative configu- The substances corresponding to formula I are toxicologi- 
ration of formula Ila, in which the amino group is in the anti 10 cally acceptable, so that they are suitable for use as a 
position relative to R\ depending on the reaction conditions. pharmaceutical active compound in medicaments. The 
The compounds of formula Ila can be obtained in a diaste- present invention therefore also provides medicaments com- 
reomerically pure form by crystallization, also of their salts, pr i sing at least one compound of formula I as an active 
for example hydrochlorides, or by chromatographic separa- com pound. The medicaments according to the invention are 
tlon ' 15 preferably suitable as analgesics. 

Biochemical investigations have shown that the sub- 
stances according to the invention also show, in addition to 
their analgesic action, a pronounced affinity for bonding site 
^ r4 20 2 of the sodium channel (BTX bonding) and for the ben- 

1 | zothiazepine bonding site of the L-type calcium channel 

R 1 R 5 (diltiazem bonding). Thus, in addition to the particularly 

preferred use in the treatment of pain, the substances accord- 
On the other hand, the preparation of Mannich bases of m & to the invention are also suitable for use as a local 
formula II proceeds less stereoselectively by 1,4-addition of 25 aesthetic an d/or antiarrhythmic and/or antiemetic and/or 
secondary amines HNR 4 R 5 on to enones of formula IX, n o° tr <>P ic (neurotropic) and/or for treatment or therapy of 
which are obtained by aldol condensation of ketones of cardiovascular diseases and/or urinary incontinence and/or 
formula V with aromatic aldehydes of formula VIII (U.S. diarrhea and /or pruritus and/or alcohol, drug or medicament 
Pat. No. 4,017,637). This procedure is therefore suitable for 30 dependency and/or inflammations. 

the preparation of the other possible stereoisomers. ^ pharmaceutical formulations comprise, in addition to 

at least one 3-amino-3-arylpropan-l-ol derivative of formula 
0 A I, carrier materials, fillers, solvents, diluents, dyestufls and/ 

a I! I or binders- The choice of auxiliary substances and the 

^ ^ R 2^\^ s? ^ HNR 4 R 5 a 35 amounts thereof to be employed depend on whether the 

^ 0 | medicament is to be administered orally, intravenously, 

R 1 intraperitoneal^, intradermally, intramuscularly, 

viii rx intranasally, buccally or locally, for example on infections 

on the skin, the mucous membranes and on the eyes. 
Formulations in the form of tablets, coated tablets, capsules, 
granules, drops, juices and syrups are suitable for oral 
administration, and solutions, suspensions, dry formulations 
which can easily be reconstituted and sprays are suitable for 
H 45 parenteral, topical and inhalatory administration. Com- 

pounds of formula I according to the invention in a depot, in 
The meanings of the radicals R 1 to R 5 and A correspond to dissolved form or in a patch, optionally with the addition of 
the meanings according to formula I. agents which promote penetration through the skin, are 

If chiral amines are employed for the preparation of suitable formulations for percutaneous administration. For- 
enamines of formula III or imines of formula VII, enantio- mulation forms which can be used orally or percutaneously 
mencaiiv concentrated to cuantiomcncally pure Mannich can release the compounds of formula I according to the 
bases of formula II can be obtained in the subsequent invention in a delayed-release manner. 
Mannich reaction (Houben-Weyl — Methoden der Organis- The amount of active compound to be administered to the 
chen Chemie [Methods of Organic Chemistry], E21b (1995) 55 patients varies according to the weight of the patient, the 
1925-1929). mode of administration, the indication and the severity of the 

3-Amino-3-arylpropan-l-ol derivatives of formula I illness. 0.5 to 500 mg/kg of at least one 3-amino-3- 
which are substituted by a phenol can be prepared, for arylpropan-l-ol derivative of the formula I are usually 
example, from the corresponding methyl ether derivatives administered, 
with diisobutylaluminium hydride in an aromatic 
hydrocarbon, for example toluene, at a temperature of 
between 60 and 130° C. (Synthesis (1975) 617-630). Testing of the Analgesia in the Writhing Test on 

The compounds of formula I can be converted into their Mice 
salts in a known manner with physiologically acceptable 55 The analgesic activity was investigated on 
acids, for example hydrochloric acid, hydrobromic acid, phenylquinone-induced writhing in mice (modified by I. C. 
sulfuric acid, methanesulfonic acid, formic acid, acetic acid, Hendershot and J. Forsaith (1959) J. Pharmacol. Exp. Ther. 
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125, 237-240). Male NMRI mice weiVhina 7< tn m n „ 
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used for this. Groups of 10 animals per dose of substance 
received 0.3 ml/mouse of a 0.02% aqueous solution of 
phenylquinone (pbenylbenzoquinone), Sigma, Deisenhofen; 
preparation of the solution with addition of 5% ethanol and 
storage in a water bath at 45° C.) as an intraperitoneal 
administration 10 minutes after intravenous administration 
of the test substances. The animals were placed individually 
in observation cages. The number of pain-induced extension 
movements (so-called writhing reactions=straightening of 
the body with stretching out of the hind extremities) 5 to 20 
minutes after the administration of phenylquinone was 
counted by means of a push-button counter. Animals which 
receive only physiological saline solution were also run as a 
control. All the substances were tested in the standard 
dosage of 10 mg/kg. The percentage inhibition (% 
inhibition) of the writhing reaction by a substance was 
calculated in accordance with the following equation: 



10 
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% inhibition mr> . w nthing reactions of the treated animals 
Writhing reactions of the control animals 



100 



For some substances, the ED 50 values with 95% confidence 25 
limits of the writhing reaction were calculated from the 
dose-dependent decrease in the writhing reactions compared 
with phenylquinone control groups investigated in parallel 
by means of regression analysis (evaluation program of 
Martens EDV Service, Eckental). 

All the compounds according to the invention investi- 
gated showed a pronounced analgesic action. The results are 
summarized in table 1. 



TABLE 1 



Testing of the analgesia in the writhing test on 
mice 



Example 



% Inhibition of the 
writhing reaction 
at 10 mg/kg 



affinity bonding siie was determined as 4.10±0.75 nM (N=3, 
i.e. means±SEM from 3 independent test series which have 
been carried out in triplicate parallel experiments). 

Bonding Investigations on the Sodium Channel 
Bonding Site 2 (BTX bonding) 

Bonding site 2 of the sodium channel is the so-called 
batrachotoxin (BTX) bonding site. [ 3 H]-Batrachotoxin A20 
a-benzoate (10 nM in the batch) was employed as the 
ligand. These ion channel particles (synaptosomes) were 
concentrated out of the rat cerebrocortex by the method of 
Gray and Whittaker (E. G. Gray and V. P. Whittaker (1962) 
J. Anat. 76, 79-88). The radioactivity measured in the 
15 presence of veratridin (0.3 mM in the batch) is defined as 
non-specific bonding. Incubation at 37° C. for 120 min. The 
assay conditions were implemented in accordance with the 
publication of Pauwels, Leysen and Laduron (P. J. Pauwels 
J. E. Leysen and P. M. Laduron (1986) Eur. J. Pharmacol' 
124, 291-298). 

The value for this bonding site is at 24.63±1.56 nM 
(N=3, i.e. means±SEM from 3 independent test series which 
have been carried out in triplicate parallel experiments). 
Evaluation 

In addition to the percentage inhibition of the test systems 
at fixed test substance concentrations (10 {M in the batch), 
dose-dependencies were investigated. In this investigation! 
IC 50 values are obtained, and these can be converted by the 
30 "Cheng-Prusoflf equation" (Y. C. Cheng and W. H. Prusoff 
(1973) Biochem. Pharmacol. 22, 3099-3108) into inhibitor 
constants (K,) . The IC 50 values were obtained with the aid 
of the "Figure P" computer program (version 6.0, Biosoft, 
Cambridge, England). Km values were calculated by the 
method of Lineweaver and Burk (H. Lineweaver and D. 
Burk (1934) J. Am. Chem. Soc. 56, 658-666). The "Ligand" 
computer program (version 4, Biosoft, England) is used to 
obtain values. 
The results of the biochemical studies are shown in table 

2, 
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BIOCHEMICAL STUDIES 

„ "& -"'v&ugauuua uii inc l, indicium Cnannel 

benzodiazepine Bonding Site (diltiazem bonding) 

The biological membrane material was isolated from the 
cerebrocortex of the rat. [ 3 H]-cis-(+)-Diltiazem (5 nM in the 
batch) was used as the ligand. Incubation for 20 minutes at 
25° C. The radioactivity measured in the presence of (+)- 
diltiazem (1(T 6 M in the batch) is defined as non-specific 
bonding. At the end of the incubation, the non-bonded 
content of radioactive ligand is removed with the aid of a 
filtration process over Whatman glass fiber GF/B mem- 
branes. After a washing process, the membranes are then 
measured on a p-counter. The method has been established 
in accordance with the publication of Schoemaker and 
Langer (H. Schoemaker and S. Z. Langer (1985) Eur J 
Pharmacol. Ill, 273-277). The K„ value for this high- 



Example 



Biochemistry 

Diltiazem 
bonding at 
10 uM 



BTX 
bonding at 
10 //M 
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86 



99 
98 

rtn 

92 
98 
97 



55 



60 



65 



EXAMPLES 

The following examples serve to illustrate the process 
according to the invention in more detail without restricting 
the scope of the invention. The yields of the compounds 
prepared are not optimized. All the temperatures are uncor- 
rected. The term ether refers to diethyl ether. Silica gel 60 
(0.040-0.063 mm) from E. Merck, Darmstadt was employed 
as the stationary phase for the column chromatography. The 
thin layer chromatography studies were carried out using 
HPTLC pre-coated plates, silica gel 60 F 254 from E. 
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Merck, Darmstadt. Separations of raeemates were carried through a glass frit and washed several times with a little 

out on a Chiracei OD column 250x4.6 mm with a pre- toluene. The filtrate was concentrated on a rotary evaporator 

column from Daicel. The mixing ratios of the mobile phase (500 to 10 mbar) and residues of solvent were removed 

for all the chromatographic investigations are always stated under a high vacuum (approx. 0.1 mbar). 2.62 g (86.6% of 

in volume/volume. RT denotes room temperature; vol. % 5 theoretical) 2-(dimethylaminophenylmethyl)-cyclohexanol 

denotes per cent by volume; wt. % denotes per cent by were obtained. 

weight, and % ee denotes enantiomer excess in per cent. 4th stage: 

Dimethyl-{[2-(2-methylbenzyloxy)cyclohexyl]- 
Example 1 phenylmethyl} -amine hydrochloride. 

D J m ? hy M [ H 2 -i^ io j go (4 29 mmole) of 2-(dimethyIaminophenylmethyI)- 

phenylmethyll-amine hydrochloride. cyclohexanol were dissolved in 5.0 ml dimethylsulf oxide, 



1st stage: 



analytical grade, and 577 mg (5.14 mmole) potassium 



Benzylidenedimethylammonium chloride. . : . , . , 1ft J!j. , t t - 

„ , , xr^v tert-butylate, dissolved in 1.0 ml dimethylsulf oxide, analyti- 

10 g (56 mmole) of N,N,N , N -tetramethyl-C- ca ] grade , wer e added under nitrogen. The reaction mixture 
phenylmethanediamine (J. Am. Chem. Soc. 77 (1955) was hea ted at 50° C for 30 minutes, 904 mg (6.43 mmole) 
1114-1116) were dissolved in 100 ml ether and the solution 2 -methylbenzyl chloride were added dropwise and the mix- 
was cooled to 0° C. in an ice-bath. 4.0 ml (56 mmole) acetyl tore was stirred at 5Q o c for a 15 hours For workin g 
chloride were added dropwise under nitrogen. After the first up> iq m i water were a£ jded and the mixture was extracted 
drops, a white salt precipitated out and the temperature 20 mree times with 15 ml ether each time. The combined 
increased slightly. After 15 hours at RT, the mixture was extracts were washed with 10 ml each of potassium hydrox- 
decanted and the solid was washed three times with 100 ml ide solution (2 M) and water and extracted three times with 
ether each time, filtered over an inert gas frit under nitrogen 25 ml hydrochloric acid (5 wt. %) each time. The combined 
and dried to constant weight under an oil-pump vacuum. 7.7 acid extracts were rendered alkaline (pH^lO) with sodium 
g benzylidenedimethylammonium chloride (80.9% of 25 hydroxide solution (32 wt. %) and extracted three times with 
theoretical) were obtained in this manner. 25 ml methylene chloride each time. The combined organic 
2nd stage: extracts were dried over sodium sulfate, filtered and con- 
2-(Dimethylaminophenylmethyl)cyclohexanone. centrated on a rotary evaporator (500 to 10 mbar). 414 mg 
7.1 ml (44 mmole) of l-(pyrrolidino)-l-cyclohexene were 3Q of crude base were obtained. The crude base was dissolved 
dissolved in 45 ml methylene chloride and the solution was in 4 ml 2-butanone, and 11 fd (0.61 mmole) water and 155 
cooled to -70° C. with a dry ice/isopropanol bath under M (1-22 mmole) chlorotrimetbylsilane were added in suc- 
nitrogen. 7.5 g (44 mole) of benzylidenedimethylammonium cession. The mixture was stored at RT for 15 hours and the 
chloride from stage 1 were added, while stirring, and the solid which had precipitated was filtered out with suction, 
mixture was warmed to -30° C. in the course of two to three 35 washed with small portions of ether and dried to constant 
hours and kept at this temperature for 15 hours. For working weight under an oil-pump vacuum. 221 mg of the hydro- 
up, 60 ml half-concentrated hydrochloric acid were added chloride of dimethyl-{[2-(2-methylbenzyloxy) 
and the mixture was subsequently stirred for 5 minutes. It cyc!ohexylphenylmethyl}amine (13.8% of theoretical), 
was washed with 50 ml ether at RT, 440 ml ammonia which decomposes from 79° C. on heating, were obtained in 

40 • 

solution (25 vol. %) were added to the aqueous phase and the tnis manner. 

mixture was rapidly extracted three times with 150 ml ether Example 2 

each time. The combined organic extracts were dried over [2-(Dimethylaminophenylmethyl)cyclohexyl]-4- 

sodium sulfate, filtered and concentrated on a rotary evapo- trifiuoromethylbenzoate hydrochloride. 

rator without heat being supplied (500 to 10 mbar). 10.1 g 45 1st stage: 

crude base (99.5% of theory) were obtained in this manner. 2-(Dimethylaminophenylmethyl)cyclohexanol. 

9.81 g (42.4 mmole) of the crude base were dissolved in 83 A total of 28.3 g (747 mmole) sodium borohydride, 

ml 2-butanone, and 0.76 ml (42.2 mmole) water and 5.36 ml dissolved in 650 ml methanol -^dcd iz pcrticLO U* ZZ.Z 

('.2.-r wuii/ic) ^uiuioirimemyisilane were added in succes- g (299 mmole) of the 2-(dimethylaminophenylmethyl)- 

sion. The mixture was kept at RT for 15 hours and the solid 50 cyclobexanone prepared according to Example 1 (2nd 

which had precipitated was filtered out with suction, washed stage), and ihe mixture was subsequently stirred for one 

with smaii portions of ether and dried to constant weight in hour. For working up, 680 ml dilute hydrochloric acid (IN) 

an oil-pump vacuum. 8.92 g of the hydrochloride of were added, and the mixture was extracted with 500 ml 

2-(dimethylaminophenylmethyl)cyclo-hexanone (78.6% of 55 ether. The aqueous phase was rendered alkaline (pH^lO) 

theoretical) were obtained in this manner. with 25 vol. % ammonia solution and extracted three times 

3rd stage: with 250 ml ether each time. The combined organic extracts 

2-(Dimethylaminophenylmethyl)cyclohexanol. were dried over sodium sulfate, filtered and concentrated on 

3.0 g (13.0 mmole) of the 2-(dimethylaminophenyl- a rotary evaporator (500 to 10 mbar). 65.2 g (94% of 

methyl)cyclohexanone prepared according to Example 1 60 theoretical) 2-(dimethylaminophenylmethyl)cyclohexanol 

(2nd stage), dissolved in 26 ml toluene, were added drop- were obtained, 

wise to 26 ml (39 mmole) diisobutylaluminium hydride (1.5 2nd stage: 

M in toluene) at RT under nitrogen. The mixture was heated [2-(DimethylaminophenylmethyI)cyclohexyl]4- 

under reflux for 15 hours, while stirring. For working up, 13 65 trifiuoromethylbenzoate hydrochloride, 

ml ethanol and 13 ml water were slowly added dropwise and 1.34 g (6.43 mmole) of 4-(trifluoromethyl)benzoyl chlo- 

the suspension was stored at 0° C. for several hours, filtered ride were dissolved in 4 ml methylene chloride, and 870 mg 
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(8.57 mmole) tnethvlamine were added at _m° r u».. , ~ — . . 

2<dimethylaminophcnylmethyl)cyclohcxanol, dissolved in were obtained in this manner. 
2 ml methylene chloride, was then added dropwise, and the 2nd stage: 

mixture was subsequently stirred for 15 hours. For working 5 2-[(2-Chlorophenyl)dimethyiaminomethyl]<yclohexanol 
up, 2 ml potassium hydroxide solution (0.5 N) were added hydrochloride. 

and the organic phase was separated, dried over sodium 10 -0 g (37.6 mmole) of 2-[(chlorophenyl)dimethylamino- 
sulfate, filtered and concentrated on a rotary evaporator (500 methyl]-cyclohexanone were dissolved in 190 ml methanol, 
to 10 mbar). 1.7 g of crude base were obtained. 877 mg of 10 and 2 85 S C 75 - 2 mmole) sodium borohydride were intro- 
the hydrochloride of [2-(dimetsylaminophenyl-methyl) duced P orti °DS. For working .up, 170 ml hydrochloric acid 
cyclohexyl]4-trifluoromethylbenzoate (34% of theoretical) ^ ^ were added > while stirring, and the mixture was 
with a melting point above 230° C. were obtained from the extracted with 100 ml ether. It was rendered alkaline 
crude base in accordance with Example 1 (4th stage) using (P H = 10 ) with 15 ml ammonia solution (25 vol. %) and 
chloro-trimethylsilane/water in 2-butanone. * 15 extract ed three times with 100 ml ether each time. The 

combined extracts were dried over anhydrous sodium 
Example 3 sulfate, filtered and concentrated on a rotary evaporator (500 

[2-(Dimethylaminophenylmethyl)cyclohexyl]4- t0 10 mbar )- 8.10 g of crude base (80.3% of theoretical) were 
methoxybenzoate hydrochloride. ' ' " " ~ obtained. 1.74 g of the hydrochloride of 2-[(2-chlorophenyl) 

1.06 g (6.43 mmole) of 4-methoxybenzoyl chloride were 20 dimewyl-aminomethyl]cyclohexanol (78% of theoretical), 
dissolved in 4 ml methylene chloride, and 870 mg (8.57 which decomposes from 131° C, were obtained from 1.98 
mmole) triethylamine were added at -10° C. (methanol/ice g ( 739 mmole ) of this base in accordance with Example 1 
cooling bath). 1.0 g (4.29 mmole) of the 2-(dimethylamino- ( 4th sta S e ) usm 8 chlorotrimethylsilane/water in 2-butanone. 
phenylmethyl)cyclohexanol prepared according to Example 3rd stage {[ 2 -( 2 - Chlor °t , enzyloxy)cyclohexyl]-(2- 
2 (1st stage), dissolved in 2 ml methylene chloride, was then 25 ^ oro P hen yOmethyl}-dimethylamine hydrochloride, 
added dropwise, and the mixture was subsequently stirred /° 2 mg ^* 6 ° mmole ) of 2-chlorobenzyl chloride and 1.0 
for 15 hours. For working up, 2 ml potassium hydroxide g (3 ' ?3 mm ° le) 2 "K 2 - chloro P hen y 1 ) dim ethylaminomethyl]- 
solution (0.5 N) were added, and the organic phase was c y clohexano1 werc dissolved in 6.0 ml dimethylsulfoxide, 
separated, dried over sodium sulfate, filtered and concen- 30 anal y tical S rade > 503 m g (4.48 mmole) solid potassium 
trated on a rotary evaporator (500 to 10 mbar). 1.78 g of tert_but y late were^added, under nitrogen, and the mixture 
crude base were obtained. 1.00 g of the hydrochloride of W&S 10 °° C for 15 hours ' For workim J U P> 10 ml 

[2-(dimethylaminophenylmethyl)-cyclohexyl]4- Wat6F Were addec1, and the mixture was extracted three times 
methoxybenzoate (58% of theoretical) with a melting point ^ 15 ml Cther each time ' ^ combined extracts were 
above 230° C. was obtained from the crude base in accor- 35 WaShed Wth 10 ml each ° f P otassium hydroxide solution (2 
dance with Example 1 (4th stage) using M ) and water and extr acted three times with 25 ml hydro- 
chlorotrimethylsilane/water in 2-butanone * ° M ° Tic acid ( 5 wt % ) each time - ^ combined acid extracts 

were rendered alkaline (pH^ll) with sodium hydroxide 
Example 4 4Q solution (32 wt. %) and extracted three times with 25 ml 

{[2-(2-Chlorobenzyloxy)cyclohexyl]-(2-chlorophenyl) methylene chloride each time. The combined organic 
methyl}-dimethylamine hydrochloride. ' extracts were dried over sodium sulfate, filtered and con- 

\ S \fo g nu centrated on a rotary evaporator (500 to 10 mbar). 277 mg 

--l(2-Chlorophenyl)dimethylaminomethyl]- crude base were obtained. 151 mg {[2-(2-chlorobenzyloxy) 
cyclohexanone. 45 cyclohexyl].(2-chlorophenyl)methyl}-dimethylamine 

1/.4 g (213 mmole) of freshly dried dimethylamine hydrochloride (9.4% of theoretical) with a melting range of 
hydrochloride were added, while stirring, to 471 mg (469 108-100° C. were obtained from this crude base in accor- 
mmole) sodium iodide solution (1 M in acetonitrile), which dance with Example 1 (4th staged usin* 
»«o vwi*u tu u v.. wan an ice-Datn; 0U ml (427 mmole) chlorotrimethylsilane/water in 2-butanone 
triethylamine and 60 ml (469 mmole) chlorotrimethylsilane 50 

were added dropwise. and the mixture «ih«»rn,^i„ f . Example 5 

(213 mmole) 2-cMorobenzaldehyde were added, and stirring 1.00 g (4.29 mmole) of the 2-(dimethylaminophenyl- 
was ( continued at RT for a further hour. The mixture was 55 methyl)cyclohexanol prepared according to Example 1 (3rd 
cooled again U> 0°C . wuh an ice-bath; 34 ml (213 mmole) stage) were dissolved in 5 ml dimethylsulfoxide, Llytical 

l™7 a Tlty ! D6 ^ added> Md Slkri0g WaS grad6 ' and 503 m & t 4 - 48 mmole ) P ot " tert-bntylate 
continued at RT for two hours. For working np, 300 ml were added at 50° C. The mixture was then heated to 100' 

half-concentrated hydrochloric acid were added to the C. and 323 fA (2.61 mmole) 3-flnorobenzyl chloride were 

m.tture, while cooling with ice, and the mixture was stirred 60 added. Tnis addition was repeated twice more after in each 

for 10 mimites washed twice with 300 ml ether each time case two hours, and the reaction mixture was then heated at 

and rendered alkaline (pH approx. 9) with 770 ml dilute 100° C. for a further 15 hours. Working up was carried out 

ammonia solutionis vol. %). The mixture was extracted according to Example 1 (4th stage), as a result of which 166 

three times with 300 ml ether each time, and the combined 6S mg {[2-(3-fluorobenzyloxy)cyclohexyl]phenylmethyl}- 

orgamc extracts were dried over sodium sulfate, filtered and dimethylamine hydrochloride (11% of theoretical) which 

concentrated on a rotary evaporator (500 to 10 mbar) decomposes from 203° C. on heating, were obtained 
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Example 6 

{[2-(4-Fluorobenzyloxy)cyclohexyl]- 
phenylmethyl}dimethylamine hydrochloride. 

A solution of 1.00 g (4.29 mmole) of the 5 

2- (dimethylaminophenylmethyl)cyclohexanol prepared 
according to Example 2 (1st stage) in 5 ml 
dimethylformamide, analytical grade, was added to a sus- 
pension of 108 mg (4.48 mmole) sodium hydride in 1 ml 
dimethylformamide, analytical grade. The reaction mixture 10 
was heated to 100° C, and 323 ml (2.61 mmole) 

3- fluorobenzyl chloride were added. This addition was 
repeated twice more after in each case two hours, and the 
reaction mixture was then heated at 100° C. for a further 15 15 
hours. Working up was carried out according to Example 1 
(4th stage), as a result of which 393 mg {[2-(4- 
fluorobenzyloxy)-cyclonexyl]pbenylmethyl}- 
dimethylamine hydrochloride (24% of theoretical), which 1Q 
decomposes from 210° C on heating, were obtained. 

The foregoing description and examples have been set 
forth merely to illustrate the invention and are not intended 
to be limiting. Since modifications of the disclosed embodi- 
ments incorporating the spirit and substance of the invention 
may occur to persons skilled in the art, the invention should 
be construed broadly to include all variations falling within 
the scope of the appended claims and equivalents thereof. 



